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a control circuit required for the TAB and a driver 
peripheral circuit required for the LCD onto a single 
board and to improve the coordinate detection accuracy 
of the TAB by suppressing noises by shortening the 
length of a connection cable. 

SOLUTION: The TAB 1 1 is added to the structure of a 
pen input module for sandwiching and integrating the 
TAB between the LCD 13 and a printed circuit board 
(PCB) 14 for display control, and a tablet control circuit 
(TAB- CONT) 15 for controlling the TAB 11 and a display 

control circuit (LCD-CONT) 16 for driving and controlling the LCD 13 are mounted on the 
same PCB. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is applied to the information processor equipped with 
the pen input device which started the information input unit applied to the information processor equipped with the 
operation input function by coordinate tab control specification, especially unified a penetrated type display panel and 
tablets, such as LCD, and relates to a suitable information input unit and a pen input processor. 
[0002] 

[Description of the Prior Art] In the information processor equipped with the pen as one of the input meanses, it is 
using the input unit called a tablet or digitizer, and the nib coordinate is inputted into the information processor. 
[0003] Although various methods are developed by the tablet used for this seed coordinate input unit now, generally 
three methods, such as a resistance film method (or it is also called a pressure-sensitive method), an electromagnetic- 
induction method, and an electrostatic coupling scheme, are widely put in practical use as a typical thing. 
[0004] Although there is the feature in these tablets, respectively, since the tablet is located in the display (for example, 
LCD) bottom, the electromagnetic-induction method is widely used for the pen input device etc. from the reasons the 

display ofaiiquidxrystal display-side is nort 

[ cordless ], and coordinate detection precision is high. 

[0005] The outline is explained about this electromagnetic-induction method. The principle of an electromagnetic- 
induction method is shown in drawing 7 . An electromagnetic-induction method builds the source 02 of a RF, and the 
coil 03 for transmission in a pen 01, and is carrying out structure which installed two or more sensor coils 04 in the 
tablet side. From a pen 01, a RF is passed in the coil 03 to build in and a magnetic field occurs in this. The sensor coil 
04 installed in the tablet side detects this magnetic field, and the coil 04 concerned is made to generate current. 
[0006] This current value determines where the coordinate of a nib is located from the size relation of this current 
value, when big current flows in the sensor coil 04 currently installed in the strong place of the magnetic field near a 
pen 01 and small current flows in the sensor coil 04 currently installed in the weak place of a magnetic field far from a 
pen 01. Coordinate detection is performed about an X coordinate and a Y coordinate, respectively, and let the value of 
this XY coordinate be the coordinate value of a nib. 

[0007] Although drawing 7 shows drawing where only the direction of X has arranged three sensor coils for principle 
explanation, in practice, corresponding to display screen size, by carrying out improvement in detection precision, 
many coils are arranged and the same coil also as the direction of Y is arranged. Moreover, since coordinate detection 
precision is raised, the sensor coil 04 may be arranged in piles, as shown in drawing 8 . In addition, as for 05, a coil 
switch circuit and 06 are receiving circuits among drawing. 

[0008] In the tablet of this electromagnetic-induction method, a tablet control circuit is required apart from a tablet 
substrate. As shown in drawing 9 , it is carried in the substrate by the side of the main part of an information processor 
(main substrate), or this control circuit is carried in the tablet as a small substrate for tablets of exclusive use, as 
drawing 10 shows. 

[0009] Circuit connection with this controller (control circuit) and tablet was made with the flat cable etc., as shown in 
drawing 9 or drawing 10 , and the substrate in which the controller was carried was included in the main part of an 
information processor. 
[0010] 

[Problem(s) to be Solved by the Invention] As described above, in the information processor which used the pen as the 
input unit, a pen input is equipped with a digitizing tablet and LCD etc. is carried as display. The tablet substrate and 
the circuit for tablet control were required for the digitizing tablet, and circuits for control, such as a display driver and 
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a power supply IC, etc. were required for LCD equipment. 

[001 1] In such a system, although the circuit for control of a tablet is conventionally carried in the main substrate of the 
main part of a system and the circuit for control of LCD is carried in PCB (Print CircuitBoard; printed circuit board) of 
LCD again, respectively The case where a tablet and LCD are unified in the information processor of a pen input, and it 
is used as one module is most. Therefore, since the mounting space of the excessive circuit for control was needed for 
each of LCD and a tablet in such composition, the composition of the whole equipment was enlarged, and there were 
also many part mark and they had become an obstacle to small and lightweight-izing, low-cost-izing, etc. 
[0012] Moreover, as for the tablet and LCD which are carried in the information processor of a pen input, each is 
connected by interconnection cables, such as the substrate and harness of the main part of a system, and a flat cable. 
Under the present circumstances, the tablet had connected the tablet substrate and the tablet control circuit by the 
harness etc., and LCD had connected the LCD module and the main part of a system by the harness etc. 
[0013] However, in the information processor of a pen input, since LCD needed to be connected with the tablet by the 
former using the respectively separate harness at this time, the case where a tablet and LCD are unified and it is used as 
one module is most, and there were many amounts of wiring, composition was complicated, and workability was bad 
and had become cost quantity. 

[0014] Moreover, in the carried type information management system of a pen input, the control circuit of a tablet etc. 
was carried in the system substrate etc. apart from the tablet substrate about that by which the tablets themselves, such 
as a tablet of an electromagnetic-induction method, are constituted from a substrate. 

[0015] Therefore, in the former, the excessive substrate component-side product was needed and the mounting capacity 
of the whole equipment became large in connection with this, and when attaining small and lightweight-ization of 
equipment, it had become an obstacle. Furthermore, since wiring with a tablet and a tablet control circuit became long, 
it had various problems, such as being easy to be influenced by the noise etc., therefore causing the fall of coordinate 
detection precision. 

[0016] this invention was made in view of the above-mentioned actual condition, and is set to the information 
management system of a pen input. While summarizing a control circuit required for a tablet, and a driver 
circumference circuit required for LCD on a single substrate, cutting down the total component-side product required 
for a tablet and LCD and miniaturizing the composition of the whole equipment simply The interconnection-cable 
length of the substrate of a tablet and a tablet control circuit is shortened. The noise gathered by the interconnection 
cable concerned can be stopped, and the coordinate detection precision of a tablet can be raised. By furthermore, the 
thing for which circuit connection between the substrates and the main parts of a system in which the control circuit of 
a tablet and LCD was carried is made by one interconnection cable It aims at offering the pen input processor which 
simplifies the inclusion work to a tablet and the information processor of LCD, and can aim at improvement in 
productivity. 

[0017] Furthermore, this invention summarizes a control circuit required for a tablet, and a driver circumference circuit 
required for a flat-panel display on a single substrate. While being able to simplify the composition of the whole 
equipment by putting a tablet by a substrate and a flat-panel display concerned Since a substrate is not made to 
intervene between a flat-panel display and a tablet but the parallel bank arrangement of the tablet can be approached 
and carried out to the screen of a flat-panel display The distance between a pen and a tablet can be shortened and it 
aims at offering the pen input processor which can aim at improvement in a S/N ratio, and improvement in coordinate 
input precision by this. 
[0018] 

[Means for Solving the Problem] In the information I/O device with which, as for this invention, a coordinate input 
screen and the screen were unified, for example, the information processor of a pen input By carrying the control 
circuit of a tablet etc. on the same substrate as the substrate in which the control circuits (a LCD driver IC, power 
circuit, etc.) of LCD are carried Since substrate area of the whole including the circumference circuit of a tablet and the 
circumference circuit of LCD can be lessened and part mark can be cut down, small and the lightweight, carried type 
information processor which turned are more realizable with reduction of cost. 

[0019] Furthermore, since the module (here, a pen input module is called) which unified LCD and the tablet can be 
realized and it can connect with the main part of an information processor from one substrate, part mark can be cut 
down, the manufacturing process of a system can be lessened, and the information processor with which assembly 
work turned easily can be realized. 

[0020] Moreover, in the digitizing tablet realized by the substrate etc., since a tablet and a tablet module including the 
tablet control circuit are realizable on a single tablet substrate by mounting control circuits, such as a controller chip of 
a tablet, on the aforementioned tablet substrate, and mounting LCD control circuits, such as a driver circuit of LCD, 
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and a power circuit, etc. on the aforementioned tablet substrate further, the excessive wiring between a controller and a 
tablet can be lost, a noise can be stopped, and coordinate detection precision can be raised. Furthermore, since the 
control circuit of LCD can also be mounted on a tablet substrate, the total cost of LCD and a tablet can be reduced. 
[0021] Furthermore, since connection with the main part of a system from the pen input module which unified LCD 
and the tablet can be made by one harness, the manufacturability of a system can be raised, and the easy information 
processor of assembly work can be realized. 

[0022] That is, in the pen input processor equipped with display with a display panel and the printed circuit board in 
which the display-control circuit which carries out drive control of the display panel concerned was mounted, the tablet 
for coordinate detection, and the control circuit that controls the tablet concerned, this invention mounts the control 
circuit of the aforementioned tablet in the printed circuit board in which the control circuit of the aforementioned 
display was mounted, and is characterized by the bird clapper. 

[0023] Moreover, in the above-mentioned pen input processor, it is characterized by making circuit connection of the 
printed circuit board which mounted the control circuit of display, and the control circuit of a tablet, and the main part 
of an information processor by one interconnection cable. 

[0024] Moreover, in the above-mentioned pen input processor, the printed circuit board which mounted the control 
circuit of display and the control circuit of a tablet is arranged in piles at the rear face of a tablet, and it is characterized 
by considering as the composition which puts a tablet between a display panel and a printed circuit board. 
[0025] Moreover, this invention is characterized by preparing the control circuit of the aforementioned tablet in the 
printed circuit board which constitutes the aforementioned tablet in the pen input processor equipped with display and 
the tablet for coordinate detection which consisted of printed circuit boards. 

[0026] Moreover, in the above-mentioned pen input processor, the driver for a display is connected to the printed 
circuit board which constitutes a tablet, and it is characterized by preparing the control circuit of display on the printed 
circuit board which constitutes a tablet. 

[0027] Moreover, in the above-mentioned pen input processor, circuit connection of between the printed circuit boards 
and display which constitute a tablet is made by TCP, and it is characterized by having prepared the driver for a display 

in TCP and pr e paring the control circuit of display on the printed circuit board which constitutes a tablet. 

[0028] Moreover, in the above-mentioned pen input processor, it is characterized by connecting the printed circuit 
board which mounted the control circuit of display, and the control circuit of a tablet and which constitutes a tablet, and 
the main part of an information processor by one interconnection cable. 

[0029] Moreover, it carries out that this invention carried out single modularization of the information I/O device which 
lays the circuit board on top of the aforementioned screen and a coordinate detection side, prepares the control circuit 
which carries out drive control of the aforementioned screen, and the control circuit which performs the input control of 
the aforementioned coordinate detection side in the circuit board concerned in the information I/O device on top of 
which the screen and the coordinate detection side were laid, and has a coordinate input function and a display function 
as the feature. 

[0030] Moreover, this invention is characterized by having prepared the circuit board in the undersurface of a display 
panel on both sides of the tablet, having prepared the control circuit which carries out drive control of the 
aforementioned display panel, and the control circuit which carries out drive control of the aforementioned tablet in the 
circuit board concerned, and carrying out single modularization of the coordinate input device equipped with the 
display function in a coordinate input unit. 

[0031] Moreover, this invention is characterized by having prepared the printed circuit board which constitutes a tablet 
in the undersurface of a display panel, having prepared the control circuit which carries out drive control of the 
aforementioned display panel, and the control circuit which carries out drive control of the aforementioned tablet in the 
printed circuit board concerned, and carrying out single modularization of the coordinate input device equipped with 
the display function in a coordinate input unit. 

[0032] According to the composition of the above-mentioned this invention, substrate area of the whole including the 
circumference circuit of coordinate input devices, such as a tablet, and the circumference circuit of display 
mechanisms, such as LCD, can be lessened, and a carried more nearly type information processor can be realized. 
Furthermore, since the pen input module which unified display mechanisms, such as LCD, and coordinate input 
devices, such as a tablet, can be realized and it can connect with the main part of an information processor from one 
substrate, the manufacturing process of a system can be lessened and assembly work can realize an easy information 
processor. Moreover, excessive wiring can be lost, a noise can be stopped and coordinate detection precision can be 
raised. Furthermore, since circuit connection with the main part of a system of the unified module can be made by one 
harness, the manufacturability of a system can be raised, and the easy information processor of assembly work can be 
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realized. 

[0033] Furthermore, according to the composition of the above-mentioned this invention, a control circuit required for 
a tablet and a driver circumference circuit required for a flat-panel display are summarized on a single substrate. While 
being able to simplify the composition of the whole equipment by putting a tablet by a substrate and a flat-panel 
display concerned Since a substrate is not made to intervene between a flat-panel display and a tablet but the parallel 
bank arrangement of the tablet can be approached and carried out to the screen of a flat-panel display, the distance 
between a pen and a tablet can be shortened and, thereby, improvement in a S/N ratio and improvement in coordinate 
input precision can be aimed at. 
[0034] 

[Embodiments of the Invention] With reference to a drawing, the operation form of this invention is explained below. 
With reference to drawing 1 or drawing 3 , the 1st operation form of this invention is explained first. Drawing 1 is the 
block diagram showing the composition of the pen input processor by the 1st operation form of this invention. 
[0035] In drawing 1 , 1 1 is a tablet (TAB) which constitutes a coordinate input unit, and takes the tablet of an 
electromagnetic-induction method for an example here. 12 is the pen (PEN) 12 for a coordinate input which specifies 
an input coordinate position on a tablet (TAB) 11. 

[0036] 13 was prepared in piles on the tablet (TAB) 1 1, for example, is the display panel (LCD) 13 constituted by the 
liquid crystal display, and displays various kinds of information which contains an icon, an operation button, a 
message, etc. in the display screen located on a tablet (TAB) 1 1 under control of the main part (MPU) 17 of an 
information processor. 

[0037] 14 so that a tablet (TAB) 1 1 may be inserted between display panels (LCD) 13 It is the printed circuit board 
(PCB) for control prepared in the tablet (TAB) 1 1 and the display panel (LCD) 13 in piles. It is aimed at the printed 
circuit board (PCB) for display controls which mounted the display-control circuit 16 which carries out display drive 
control of the display panel (LCD) 13 here. In addition to the above-mentioned display-control circuit 16, the tablet 
control circuit 15 for performing coordinate detection by the pen input on a tablet (TAB) 1 1 is formed. 
[0038] 15 is a tablet control circuit (TAB-CONT) for performing coordinate detection by the pen input on a tablet 
( TAB) 11, and is pr epare d on the printed circuit board (PCB) 1 4 for display controls which mounted the display-control 
circuit 16 here. 

[0039] 16 is a display-control circuit (LCD-CONT) which was prepared on the printed circuit board (PCB) 14 for 
display controls and which carries out display drive control of the display panel (LCD) 13. 

[0040] 17 is an information processor (MPU) which manages system-wide control, it inputs the coordinate information 
from the tablet control circuit (TAB-CONT) 15 accompanying the pen (PEN) 12 operation on a tablet (TAB) 1 1, 
outputs an indicative data to the display-control circuit (LCD-CONT) 16, and makes the coordinate input on a tablet 
(TAB) 1 1 reflect on the display screen of a display panel (LCD) 13 here. 

[0041] Drawing 2 or drawing 4 is drawing showing the arrangement composition of the important section in the above- 
mentioned 1st operation form, respectively, drawing 2 shows the example of arrangement composition of the rear face 
of the pen input module which unified the tablet (TAB) 1 1, the display panel (LCD) 13, and the printed circuit board 
(PCB) 14 for display controls, drawing 3 shows the example of arrangement composition of the front face of this 
module, and drawing 4 shows the cross-section composition which meets drawing 2 and the Z-ZZ line of drawing 3 . In 
addition, the same sign is given to the same portion as drawing 1 , and the explanation is omitted. 
[0042] It is that to which 13 A or 13C, and 31 and 32 make the component of a display panel (LCD) 13 in drawing 2 or 
drawing 4 , respectively. The X driver TCP in which 13A mounted the LCD cell (LCD-CELL) and the X driver IC 31 
to which 13B drives the display of the direction of X of LCD cell (LCD-CELL) 13 A (Tape Carrier Package) (XD) 13C 
is the Y driver TCP (YD) which mounted the Y driver IC 32 which drives the display of the direction of Y of LCD cell 
(LCD-CELL) 13 A. 

[0043] 14A and 14B constitute the printed circuit board (PCB) 14 for display controls, respectively, 14A is a printed 
circuit board (X-PCB) for X drive, and 14B is a printed circuit board (Y-PCB) for Y drive. 
[0044] 21 is an interconnection cable (CAB) which delivers the status signal of a display panel (LCD) 13 between 
printed circuit board (X-PCB) 14A for X drive, and printed circuit board (Y-PCB) 14B for Y drive. 
[0045] 22 is a connection connector (CON) with which the signal transfer between the printed circuit board (PCB) 14 
for display controls and the main part (MPU) 17 of an information processor is presented, and transfer of various 
signals is performed here between the tablet control circuit (TAB-CONT) 15 mounted in the printed circuit board 
(PCB) 14 for display controls and the display-control circuit (LCD-CONT) 16, and the main part (MPU) 17 of an 
information processor. The indicative data to which the coordinate information from the tablet control circuit (TAB- 
CONT) 15 accompanying the pen (PEN) 12 operation on a tablet (TAB) 1 1 is inputted into the main part (MPU) 17 of 
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an information processor, and is specifically outputted from the main part (MPU) 17 of an information processor is 
supplied to the display-control circuit (LCD-CONT) 16, and the coordinate input on a tablet (TAB) 1 1 is reflected on 
the display screen of a display panel (LCD) 13. In addition, you may be the composition of connecting a direct flat 
cable, without forming this connection connector 22. 

[0046] 23 is a tablet interconnection cable with which the signal transmission and reception between a tablet (TAB) 1 1 
and the tablet control circuit (TAB-CONT) 15 are presented, and is wired with this operation form between printed 
circuit board (Y-PCB) 14B for Y drive and the tablets (TAB) 1 1 with which the tablet control circuit (TAB-CONT) 15 
was mounted. 

[0047] 31 is an X driver IC which was mounted in X driver TCP(XD)13B and which drives the display of the direction 
of X of LCD cell (LCD-CELL) 13 A, and 32 is a Y driver IC which was mounted in Y driver TCP(YD)13C and which 
drives the display of the direction of Y of LCD cell (LCD-CELL) 13 A. 

[0048] 41 is the protection spacer formed in order to secure a moderate gap between LCD cell (LCD-CELL) 13A and a 
tablet (TAB) 1 1 . An operation of the pen input processor in the 1st operation form shown in above-mentioned drawing 
1 or drawing 4 here is explained. 

[0049] When the pen input in this seed pen input processor carries out move operation of the pen (PEN) 12 on a tablet 
(TAB) 1 1 through a display panel (LCD) 13, the coordinate positional information of the pen (PEN) 12 is inputted into 
the main part (MPU) 17 of an information processor through the tablet control circuit (TAB-CONT) 15. 
[0050] From the coordinate positional information received from the tablet control circuit (TAB-CONT) 15, and 
display information, the main part (MPU) 1 7 of an information processor recognizes the contents of input, and the 
coordinate value corresponding to each application is used for it, it outputs display information required for the display- 
control circuit (LCD-CONT) 16, and performs screen-display control of a display panel (LCD) 13. 
[0051] Signal transfer of the main part (MPU) 17 of an information processor in this case, the tablet control circuit 
(TAB-CONT) 15, and the display-control circuit (LCD-CONT) 16 is performed through the connection connector 22 
with which the signal transfer between the printed circuit board (PCB) 14 for display controls and the main part (MPU) 
17 of an information processor is presented, and the cable connected to this connector 22. 

[ 0052 ] In addition, in this operation form, a cell, a RF transmitter, a coil, etc. shall be built in a pen (PEN) 12, and the 
tablet of the electromagnetic-induction method which detects the magnetic field generated from a pen by the tablet 
(TAB) 1 1 shall be used. Since the term of the conventional technology has already explained the explanation about the 
tablet in this electromagnetic-induction method, the explanation is omitted here. 

[0053] the structure of the pen input module which unified this invention on both sides of the tablet (TAB) 1 1 by the 
display panel (LCD) 13 and the printed circuit board (PCB) 14 for display controls — in addition It is [ therefore ] what 
is characterized by the structure which mounted the tablet control circuit (TAB-CONT) 15 which controls a tablet 
(TAB) 11, and the display-control circuit (LCD-CONT) 16 which carries out drive control of the display panel (LCD) 
13 on the same printed circuit board. For example, if the controller circuit of a tablet etc. is required structure apart 
from the main part of a tablet, even if it is a tablet by which method mentioned above, it is possible to realize the 1st 
operation form of this invention. 

[0054] Drawing 2 and drawing 3 are drawings showing the example of structure of the pen input module which unified 
the LCD equipment and the tablet in the 1st operation form of this invention, drawing 2 shows the example of 
arrangement composition of the rear face of the pen input module which unified the tablet (TAB) 1 1, the display panel 
(LCD) 13, and the printed circuit board (PCB) 14 for display controls, and drawing 3 shows the example of 
arrangement composition of the front face of this module. Moreover, drawing 4 shows the cross-section composition 
which meets drawing 2 and the Z-ZZ line of drawing 3 . 

[0055] A display panel (LCD) 13 is roughly divided and consists of LCD cell (LCD-CELL) 13A and a printed circuit 
board (PCB) 14 (printed circuit board (X-PCB) 14for X drive A, and printed circuit board (Y-PCB) 14for Y drive B) 
for display controls. 

[0056] Only parts required for the control circuit of LCD were conventionally carried in the LCD module, and the parts 
of other modules were not carried. Chisels, such as a driver IC which is specifically equivalent to the X driver IC 31 
and the Y driver IC 32 which were connected to Above PCB with Above TCP, and a power circuit for LCD, a LCD 
control circuit, were carried. 

[0057] In this invention, tablet control circuit (TAB-CONT) 15 ** which controls a tablet (TAB) 1 1 is carried in 
printed circuit board (Y-PCB) 14B for Y drive, and the aforementioned tablet (TAB) 1 1 and the aforementioned tablet 
control circuit (TAB-CONT) 15 are connected to it using the tablet interconnection cable 23. 

[0058] Although the tablet control circuit (TAB-CONT) 15 is carried in printed circuit board (Y-PCB) 14B for Y drive 
with this operation form, even if carried in printed circuit board (X-PCB) 14A for X drive, it is functionally satisfactory 
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in any way. 

[0059] By carrying the tablet control circuit (TAB-CONT) 15 in printed circuit board (Y-PCB) 14B for Y drive, the 

pen input module which unified the tablet (TAB) 1 1 and the display panel (LCD) 13 is realizable. 

[0060] Circuit connection with the main part (MPU) 17 of an information processor from the pen input module which 

unified this tablet (TAB) 1 1 and display panel (LCD) 13 is made using the connection connector 22. 

[0061] Although it has connected with the main part (MPU) 17 of an information processor with the above-mentioned 

operation form using the aforementioned connection connector 22, it is also possible to connect with the main part 

(MPU) 17 of an information processor using a flat cable like the tablet interconnection cable 23. 

[0062] By considering as the structure of an operation form which was described above Circuit connection with the 

main part (MPU) 17 of an information processor of the pen input module which made one the tablet (TAB) 1 1 and the 

display panel (LCD) 13 can be made by one cable from printed circuit board (Y-PCB) 14for Y drive B. Since it 

becomes unnecessary to connect with a LCD module by the separate cable from a digitizing tablet like before, a 

manufacture man day can be cut down, improvement in productivity can be aimed at, and cost can be lowered as a 

result. 

[0063] Moreover, by mounting the tablet control circuit (TAB-CONT) 15 in printed circuit board (Y-PCB) 14B for Y 
drive, component-mounting area of a tablet (TAB) 1 1 and a display panel (LCD) 13 can be made small as compared 
with the structure mounted in a separate substrate like before, and small and the lightweight, carried type information 
processor which turned can be realized more. 

[0064] As it bends to a display panel (LCD) 13, TCP is used with the above-mentioned operation form and it is shown 
in drawing 4 Although considered as the structure which sandwiches a tablet (TAB) 1 1 by LCD cell (LCD-CELL) 
13 A, printed circuit board (X-PCB) 14for X drive A which constitutes the printed circuit board (PCB) 14 for display 
controls, and printed circuit board (Y-PCB) 14B for Y drive Even if it is LCD equipment using straight TCP without 
bending, the above-mentioned operation form is applicable. 

[0065] Next, the 2nd operation form of this invention is explained with reference to drawing 5 and drawing 6 . Drawing 
5 is drawing showing the arrangement composition of the important section in the 2nd operation form of this invention, 
and drawing 6 shows the cro ss-section com positio n which meets the Y-YY line of drawing 5 . In addition, the same 
sign is given to the same portion as drawing 1 or drawing 4 , and the explanation is omitted. 
[0066] In drawing 5 and drawing 6 , it is the tablet (TAB) constituted by the printed circuit board, and 1 1 Ns of the 
tablet control circuits (TAB-CONT) 15 and the display-control circuits (LCD-CONT) 16 are mounted in the printed 
circuit board which constitutes the tablet (TAB) 1 IN concerned here. 

[0067] Circuit connection of the tablet control circuit (TAB-CONT) 15 mounted in the printed circuit board which 
constitutes this tablet (TAB) UN, and the display-control circuit (LCD-CONT) 16 is made at the information processor 
(MPU) which is not illustrated through the connection connector 22. 

[0068] The structure by this 2nd operation form does not need the printed circuit board (PCB) 14 for display controls as 
shown in the 1st operation form mentioned above from the tablet control circuit (TAB-CONT) 15 and the display- 
control circuit (LCD-CONT) 16 being mounted in the printed circuit board which constitutes tablet (TAB) 1 IN. 
[0069] In the 2nd operation form shown in above-mentioned drawing 5 and drawing 6 , since fundamental operation is 
the same as that of the 1st operation form mentioned above, the explanation is omitted here. Although the tablet of an 
electromagnetic-induction method is used also in the above-mentioned 2nd operation form, it does not restrict to 
especially an electromagnetic-induction method, and it is realizable if the main part of a tablet is the tablet of the 
method which consists of substrates. 

[0070] Conventionally, in the pen input unit by the combination of LCD and a digitizing tablet, the control circuit of 
LCD was mounted in PCB in a LCD module, and the control circuit of a tablet was mounted in the substrate of the 
main part of information processing system, or the mini-substrate for tablets. However, although the tablet itself 
consisted of substrates from the first, since the circuit which has a control function in a tablet did not make it mount but 
it was constituted by the separate substrate, futility was in the mounting space. Furthermore, although it was used also 
in LCD equipment, a tablet and LCD having usually piled up and having unified at the information management 
system of a pen input, since various control-section articles were mounted by the tablet and LCD using the respectively 
different substrate, it was in system-wide mounting vainly. 

[0071] In the pen input processor by the 2nd operation form of this invention, as mentioned above, the tablet control 
circuit (TAB-CONT) 15 and the display-control circuit (LCD-CONT) 16 are mounted in the printed circuit board 
which constitutes tablet (TAB) 1 IN. 

[0072] Since the tablet of an electromagnetic-induction method is a circuit [ having only given the circuit pattern on the 
substrate (the coil having been called in explanation of the conventional technology) ] as mentioned above, even if it 
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mounts the tablet control circuit (TAB-CONT) 15 in this substrate like the above-mentioned operation form, it does not 
reduce the function of a tablet. 

[0073] Furthermore, from LCD cell (LCD-CELL) 13 A, Y driver TCP(YD)13C for connecting the Y driver IC 32 with 
X driver TCP(XD)13B for connecting the X driver IC 31 is connected to the aforementioned tablet (TAB) 1 IN, 
respectively. 

[0074] The display-control circuit (LCD-CONT) 16 is mounted in the printed circuit board which constitutes the 
aforementioned tablet (TAB) 1 IN, and it is wired in a required signal from each TCP to LCD cell (LCD-CELL) 13 A. 
[0075] The function of a tablet is not reduced by using the periphery article of a tablet as a LCD wiring field for the 
reason mentioned above also in wiring of a display panel (LCD) 13. 

[0076] The connection state (LCD cell (LCD-CELL) 13A and tablet (TAB) 1 IN) is shown in drawing 6 . Under the 
present circumstances, by drawing 6 , the insulating spacer is omitted for the insulating spacer also between LCD cell 
(LCD-CELL) 13A and tablet (TAB) 1 IN. 

[0077] Circuit connection with an information processor (MPU) from the tablet control circuit (TAB-CONT) 15 and 
the display-control circuit (LCD-CONT) 16 is made using a connection connector (CON). Even if it makes this circuit 
connection like the 1st operation form mentioned above not using a connector but using a flat cable, it is satisfactory in 
any way. 

[0078] According to the above-mentioned 2nd operation form, by carrying the tablet control circuit (TAB-CONT) 15 
and the display-control circuit (LCD-CONT) 16 in the printed circuit board which constitutes tablet (TAB) 1 IN, 
substrate area of LCD, an element, and a tablet can be lessened and miniaturization of equipment and lightweight- 
ization can be attained. 

[0079] Moreover, LCD and a tablet can be unified, since connection with the main part of a system can be further made 
by one cable, the inclusion to an information processor can be performed easily, and system-wide productivity can be 
improved. 

[0080] Moreover, since the tablet control circuit is directly mounted in the tablet substrate, the connection table of the 
tablet which was required to the former, and a tablet control circuit becomes unnecessary. Furthermore, with the above- 
mentioned^ 

length needed to be shortened if possible with the conventional technology, since the wiring which used the exclusive 
cable is not needed, while being able to raise the coordinate detection precision of a tablet, part mark are reducible. 
[0081] In addition, although the combination of a tablet and LCD display was taken for the example, the pen input 
processor of the above-mentioned operation form is realizable even if it is flat-panel displays, such as not only LCD 
display but a plasma display, and an EL panel, etc. 
[0082] 

[Effect of the Invention] As described above, since the total component-side product required for a tablet and LCD is 
reducible, while according to this invention being able to simplify the composition of the whole equipment and being 
able to miniaturize in the information management system of a pen input, the interconnection-cable length of the 
substrate of a tablet and a tablet control circuit can be shortened, the noise gathered by the interconnection cable 
concerned can be stopped, and the coordinate detection precision of a tablet can be raised. Furthermore, circuit 
connection between the substrates and the main parts of a system in which the control circuit of a tablet and LCD was 
carried can be made by one interconnection cable, the inclusion work to a tablet and the information processor of LCD 
is simplified, and improvement in productivity can be aimed at. 

[0083] That is, according to this invention, by carrying the circuits for control of a tablet (for example, tablet controller 
chip etc.) on the same substrate as the substrate in which the circuits for control of display (for example, a driver IC, a 
power circuit, etc. of LCD) are carried, the substrate gross area of the peripheral-control circuit of LCD and a tablet can 
be lessened, the component-side product of the whole system can be reduced, and small [ of equipment ] and 
lightweight-ization can be attained. 

[0084] moreover, easy by performing the interconnection cable of the substrate and the main part of a system which 
carried the circuits for control of a tablet (for example, tablet controller chip etc.), and carried the control circuit of 
Above LCD and a tablet on the same substrate as the substrate in which the circuits for control of display (for example, 
a driver IC, a power circuit, etc. of LCD) are carried by one cable - and it can quicken, the manufacturability at the 
time of mass production can be improved, and cost can be held 

[0085] Moreover, using a pen as an input unit, by carrying the control circuits (for example, tablet controller chip etc.) 
of a tablet on the aforementioned tablet substrate in the information processor with which the tablet which performs a 
coordinate input used the tablet which consists of substrates, and carrying the control circuits (for example, a driver IC, 
a power circuit, etc. of LCD) of LCD further, the total substrate area is lessened by LCD and the tablet, and reduction 
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and lightweight-izing of system-wide cost can be realized. 

[0086] Moreover, by summarizing a control circuit required for a tablet, and a driver circumference circuit required for 
a flat-panel display on a single substrate, and putting a tablet by a substrate and a flat-panel display concerned Since a 
substrate is not made to intervene between a flat-panel display and a tablet but the parallel bank arrangement of the 
tablet can be approached and carried out to the screen of a flat-panel display while being able to simplify the 
composition of the whole equipment The distance between a pen and a tablet can be shortened and, thereby, 
improvement in a S/N ratio and improvement in coordinate input precision can be aimed at. 

[Translation done.] 
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b) i i±««iwj*«farw^ ( lcd ) 

130^BSS±t=R«SitS. ft. ^c^^a*^^ 
2 2£^tt&£i:£<. S«79«/h^-^;^«^t 

[0046] 23li?~?UvY (TAB) 1 1 t9?V 
vYVm®& (TAB-CONT) 1 5 fcOfgcOfl^i* 

)B!irrUt. ^T'L' xhSIJfflllHlK (TAB-CONT) 1 

5*ts^?it^YH7>frfflruyhfflS (Y-PC 

B) 14Bk^yU-y h (TAB) 1 lk^StiSKS 

[0047] 3 1HtXF54><TCP (XD) 13Bfc 
HilSil*:. LCD-feyp (LCD— CELL) 1 3A<0 

xxfavm^ZYyjT'-r&xYvJrtic-eb')^ 3 

2l±YF7>f>KTCP (YD) 13CfcS^$tut. L 
CD-t/K LCD-CELL) 1 3 A<0 Y^T|6]<0^Sr 
H 9 -f Y H 7^ A I CfS) & . 
[0048] 4 KiLCD-fe/P (LCD— CELL) 1 
3Kt97l"/Y (TAB) 1 1 tnffllzmgOfm* 
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[0049] znm^yAxmmmkmzm&^y 

l/7h (TAB) 1 1±"C^ (PEN) 
<M-*ikfcJ:0, (PEN) 12<0ffiSttS 

1ff8#?7V-yb*lJtJ« (TAB-CONT) 15$: 
^■LTlS«»!ffl!IIB**(MPU) 17(cA*^n&. 
[00 50] fffB«UI§£M*ft (MPU) 17(i. ?7 
W h$!l»ls]» (TAB-CONT) 15£*)%Ht:m 

7" 'J fr-S/ 3 yfc*fjSL*:ffi&fi£{6ffl LT . 

08 (LCD-CONT) 16fc. ^^T^S^SriiJ 

*U T4 X7W^(LCD) 1 3<0Hffl**©J 

[0051] ClO|gltf>fi?fRS&g8S*ft (MPU) 17 
fc^TV-yMHWlIH (TAB-CONT) 1 5. RV 
aSIWBIB(LCD-CONT) 16?XI^g£li. 

*ft ( M P U ) 1 7 k ^6K>ff-9«ttlCftSn«fl»E3 

[ 0-0-5-2 ] ^^-iWS5^ffifc«V^Ji^^.>--( RE- 

N) 1 2fc. «*. ffffiBMSS. a* **£|<J*U 
i>»tj,1&*lW!A*9'fi'vh (TAB) 11 -fl* 

S. C««IIK»!«fcfHt&^rw»hfc:ov^^K 

[0 0 5 3] *%91tt« ?~rv»/Y (TAB) 1 1 £r 
4 XTM yc** (LCD) 13 kSsS$JWffl7*»J y b 

SK ( p c b ) 1 4 k ■caa-fcfcUyo'A** 

-/I'OllfifcJoiT. ?7Vyh (TAB) 1 1OM0P 
Sf^d^WHHMgR (TAB-CONT) 1 
5. iSt;fa7M^/KLCD) 13^UWIfll 
-tS^#Jflfl?lK (LCD-CONT) 16^^-^r 

vyhm&±iz$mu.zmmmib?z>h<7)vb*). 

[0054] m2&im3ii#mnmimam&k 

it* l c Dgsk ? y h LiytyjJitss 
^-iMmmzmweb*). m2\±?yv»,y (t 

AB) llkfa7W^KLCD) 13k£&F 
WWB7 U y h£« ( P C B ) 14k fc-fMfcLfc'O' 

A*ts^A-n^«^iaHi««t*L, b 3 owe 

H2JWfH30Z-ZZKfc»dlfiffll***L , rv» 
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1 0 

S. 

[0055]fa7W«*iKLCD) 1 3(i. ± 
£<WtLCD-fe;M LCD-CELL) 1 3Ak^ 
^S0«fflT'J>h«« (PCB) 14 (XK^T-fflr 
(X-PCB) 14 A, mYV?47m7 

vyyms. (y-pcb) i4B) -cisjR^nTv^. 

[0056] tfcfcLC D^Ev'jL-MUdLC DCO*0«@ 

£3fr$-&<rk»i&*>ofc. JMMfcMt. I^IBPCBfc 
10 « s U9IBTCPfcT^3^. XK5-f/<IC31» 
tfY H9-f I C 3 2 fcffliH-* /< I C^LC D 
JfflBHHR. LCDfcJ»|IJ*&^<7)*££18LTV^. 
[0057] **$reii. y nary V hSfit 
(Y-PCB) 14Bfc, *7Vyh (TAB) 11* 
fc(8^6*7V«y HfflfflW& (TAB-CONT) 15 
*fc*»U ^71/7 h&ttjr-fM 3£fflVvcfrfB 

(TAB) llfcUE^yi/ThWftBII 
(TAB-CONT) 15 

[0058] £*5*li»»riiY 7JB7y Vh* 
20 (Y-PCB) 14 Bfc*7V*HH»3B( TAB 
-CONT) 15ttWl,TH*a*. XH5^mnj 

(x-pcb) i4AtzimiTi>mmiz% 

[0 0 5-9-]-YK^>f-yffl7^yy-ha«-(-Y-=P-CB-) 

14Bfc?:7V-y hi|IJ»lfll?& (TAB-CONT) 15 
ttmtZZk-e. *7VvY (TAB) llkfU 
7VAn*)V (LCD) 1 Sfc-ftfcU^J'AAtS/ 

jL-/p££8-r& £ k s . 

[0 06 0] Z.WfV*rY (TAB) 1 ltf^X7 
30 W't*^ ( LCD ) 13 5— W^tL^yX-fj^-Ja. 

-/i^wswssb** (mpu) i 7^cos«8«^ 
too6i] jjaaBwrcii, «e»Ea^^2 2 

fcfl§kvtflHBHBSf**(MPU) 17fc«RLTV> 
^yix»/h^^-^2 3<7)J:a^77-yh^ 

-^5-fflv^Tts^a^a*«c (mpu) i7tmm 
ioo62] ±M£itz£o%mffim<ommk-rzzt 

izX*). (TAB) 1 lkr-fJtTM^* 

40 A' (LCD) lSt-flcfcU^yAAt^a-^fflf 
«5&^g*«c(MPU) 17^0@B«^2rYK7>f 

fmrvyhms. (y-pcb) i4B*^oi*o^ 

«S*«t3xhS-T»fl»c:k* i -C#S. 
[0063] YH^^yfflyjyhaig (y-pc 

B) 1 4 Bt^7)/7 h$(lffil0S& (TAB-CONT) 
1 5Z$mthZtT. ?7VvY (TAB) 1 lkr 
50 a7WM;KLCD) 1 3m$3gm®t. ft 
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9498 



1 1 

zzb . x*)*sl- *mtt.zhfztmmmw£ 
[oo64] ±iEL^ius^®m farM^ 

/l' (LCD) 13WffDlflHfTCP£fiyBU @4fc* 
-t«k?£, LCDt/KLCD-CELL) 13At, 
^*J«fflr»J>bS« (PCB) 14£flfj£r&XK 
5-frffl7">Jyb«« (X-PCB) 14A&tfYK5 

^rmroyhmwi (y-pcb) i4Btmi/7 

b (TAB) 1 lfc&tfflfj&fcL-n^tf. WOlftffO 
V* M^- h<7)T C P ivfc L C DgmX't) -a T t> 

[oo65] <>:fc. 05at^H6 *mkLx*m\(nm 
29mmmwmth. m5ii.*mco&2mmmiz 

-YYmzmmffimi&zm-t. mmmi4tm 

[0 0 66] @52KX06t^V^T. UNfiT'jyh 
mUz£iXmfS.2hfz?7U<yh (TAB) 
^TfcL %m97Vyh (TAB) llN£ffi)£-*-6 
r'JfhWEfc, ?7V yHiS!lW|5]?& (TAB-CON 
T) 1 5. &X/&jffl9l®l& (LCD-CONT) 1 6 

- [ 0 0 6-7 ] ^ff)9-7Vy V (-TAB -)-14 r-N#«|Jfc£- 
ST'Ji'haStcSSglSft*:. *7V*HHflPHR (T 
AB-CONT) 1 5. AT/m*fflW®& (LCD-C 
ONT) 16(i. fflg&*9 9 22*it\,XWKL+j:^ 

[0 068] Z<r)m2gtffiBlz£&mm\*. 97V y 
Y (TAB ) 1 \K*mtfrh7V>\-Wm,Z^ 97V 

vvrnvm (tab-cont) i5. vsfwmm 

(LCD-CONT) 16tfWiZtl.lZbfrL>. 

lif^L-^^ i mmmzmLtz*. o %mM&m7 i> y 

h»R(PCB) 1 At&BbUtW 

[ o o 6 9 ] ±sm swm 6 tc^tm 2mmm£tn 
wc, mmmmt. mftiizmimtmBbmmx' 

*ffc«8f^:^fcl8&k<o-C{i&<. ^-/h 

[0070] ft*. LCDfc?7VyM£gcD*a*£*> 

LCD*^x-/MtyDPCBfcf^S$*U *7Vvh» 

b^-gR^^irO^:. U>>U hbl>b97 
U-yh&ftim&X?ffi!$.ZtlX\ l MiZl>ftt>i'. 97V 

vhtzimmimzi>^®m { $mzitf. winm. 
tzx m&znx^tinx^x^-ztzMtffh'* 
ji(;LCD^g^v^Tt,. ^.yx^mmmm 



1 2 



SSTJi. ii^. «y h fc LC Dtfmtiitbit-fcik 
IXmiZtLX^hW. 97V-/ hbLCDtX-Ztl? 

mcvmirmix&wmm&trzmLx^tzt: 

isZT-uiki*cog:mizm$>~>-fz. 
[0071] xmin^mmmtzx&^yAXfm 

WSgSX-ii. l&LlzXofc. 97V (TAB) 
1 1 N£fl|j£-f 67-'J y hmilz. 97V v M60»HI*& 
(TAB-CONT) 15.$X/mfflm®&(LCD 
-CONT) 16#HH£*U>. 
10 [0072] %mmm<r>97Vy Mi. ®&Lt:£ 

Hz, msL±j,zwgj*9-ytftiLhxhh (mmicD 
mmx-im jutwix^ti) tmomx-b&t:^ 
zemmz. mmmmni otz.97v y vmm 

» (TAB-CONT) 15SrHSILTt,. 97V yh 

[0073] ICLCD-t^(LCD-CELL) 13 
AA^ti. XF7>fAlC31£&^-fl>fc*><DXK^ 
y-CTCP (XD) 1 3Bfc. YK54>'N'IC3 2£i£ 
£-t&fctf>OYK74A'TCP (YD) 13C£-Hx-e 
20 timti97V"/ h (TAB) 1 HHzW^th. 

[0074] msi97V>y h (TAB) 1 1 Nfcffijfcr 

&7vyhmfcM±. (lcd-con 

T) 16£0|gL. #TCP*>£>&g#fI^£LCDHr 

/l,-(-LGD= GELL)-1-^AA.SS^S- 

[007 5] f<^rW^;KLCD) 130K& 
fc^wCt. Bfl^L^SitJ: 0 . 97VvY<nffim 
&&LCDm.m®t lX&mtZZbX-97Vvh<?> 

mm&&T2ithzbte%\,\ 

[0076] LCD-fe/KLCD-CELL) 1 3Ak 
30 97Vyb (TAB) llKb&mfflmt:m6iz5F:L 
X^&. Z\(0J&. LCD-fe^(LCD-CELL) 13 
Ab97VfY (TAB) 1 INbWiffliZtmZ'l— 9" 

$-*j<^***)i.^ m6X'\t%<tfmx'<.-w-m 

LX^Z. 

[0077] ^T'W.y h^W(51K (TAB-CONT) 
1 5 t^SOtSHIBK LCD-CONT) 16*>i^tir 

wmmm (mpu) ^<7)®smffliim3*99 (c 

ON) Srfflv^T^a. i<0ESS«^{±M^Uv:mill 

ngmtm^ ^*?9x-\&£<77«/\-*-7>v$: 

[0078] m.Lizm2mmm,zs:iM£ % ^^»y 
h (tab) i iN^fii^i-sryyhS«c(c. 

-/^Jffll|s|?5 (TAB-CONT) 1 5, 

HISS (LCD-CONT) 16Sr««tSifC. LC 

Dbm?b97V <y b OSfi0B«^4>^< Z btfX' 

[0079] X. LCDfc^y^-yhSr-flc^-fS^i: 
Jgfc^X-fA*«cfcO«^l*^^-^-C 

50 ^tfir^d^t^t'^. ^XrA^fl«04«tt2:|6i±-C 
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[0 080] X, 97Vv hMWmW?7]svhmi 

t o o 8 1 ] ±m Lfz^tmm^ vAii'mtm 

[0082] 

imxvfm) ±Bit:£i£*miz£tni. *yx 
jiemmxmmsizK^x. 9fv vht lcdc^ 

&i£!ii£Efg£ffl8-C£ h Z b . 

•y h^fflgfc ^1/7 h$9»lsl»t 0&8y-:77P#£ 

* v -3g^7^+atftG^^»HHW«WS#ife- 

^XxA*^fc«ia<7)|518«^^ l#0«g^- 
^•Cfi^pClt^-C^. ^TVyh&tfLCDOtiHB 

[ 0 0 8 3 ] BP*>. *WSfc iJUT. ^^M<0*J«ffl 
[UK (fl*.tfLCDOK?'f Ai C*«»i|R9) £•£ 

ztx\ LCDbfris yhcommmw&vmmm 

Hco/hffi. -Ik 

[ 0 0 8 4 ] X. faaaoMflffllinft (fti.t£LCD 

C*WiaH«) £«aw-sa&Ki:H-tf> 

nyhn-7f-y7^) ££ttU ftfIILCDfc?:7V 
•y haMfflW*ft*Lfc£IU: ^Xxi**ftfcOlg|& 

i ivTft-b ozbx-. tfimmm. 

tt LX rix h HP*. 4 i t tfX'% s . 
[ 0 0 8 5 ] X, ^SrAAiSSfc LTfflV\ «&A71 

h*«WBL«HHW!HB(ai(3Rv^» l5fE*7V-yhg 

n~?f-yT*) tffittU XfcLCDflXMIBB (M 

i«LCD<oH7>fAic^msSiiii^) 
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14 

[0 086] X, ^UyhtaMHtayho-jMSllI 
t7?7h /N"*;^r \z$&& YyA rtffijDm 

Kb Z$-cnm±lzWt>X . %m&b 757 h/t* 
-r XT M t fc J: 0 9 W >y h £ft*fttr£ fc «t 
0 , Kl&f|c*>fflK£1IXflX& S k fc t>fc. 7 7 >y h 
y^Tkr^f X7*M i: 9TV <y h fc<0[Sfca«£*N3:$ 

W£&&hxm$sm.x% &<ox\ iyb97v vhb 
io (mn'm&zfmx'Z . iittii o s/Nit<oi6iJjfetf 

K£gU7Jfitg<O|6j±#0*l.* . 
[0ffi^fS*=5:ittHB] 

[Hi ] *%ffl<?>mimtmmizx&'<.yxjifflssim 
im2] ±^mimnmmtzmfh^c^mmmm^ 

^t>?)t\ 9fVfY (TAB) lltfU7M^ 
^KLCD) 1 3b%k7ffflWft?yyYW&L ( PC 
B ) 1 4 £-#fttfc^AA*3?*--A'0)SBi03£ 

20 [03] ±fE^liat^®fcMttSWa5fi0SS1«^* 

-Ti^rc. ?7*i/7h (tab) ntfarw^ 
*;Klcd) i3k^*ififflry>ba« (pc 

B) 14k £HfcftLfc^>A:flti'*.x-rt'<D3»9ffi 
MffiflcfliSr-jj^m — 

[04 1 isffiimffimizmtmuvi&w&fSLtt 
•ti><nx. ±^2Rxm3<7)z-zzmzmwmm 

im5]*m<om2$smmizmm&nm&mtf<. 

30 [06] m5cr>Y-YYmzmommm^i:^m. 
[07] wmrnm.iz}ih?7\s-y vmrmfStf:^ 
•m. 

[08 ] wtimH&t* htwtY ammrn: ^ 

-T0. 

[09] «!*ft«tcJ:«.^.yA^^Soffl)SSiBB0. 

[0io] mmAz^h^yx^m<rmmjm. 
\m<mm 

11, 1 IN- "97V v V (TAB) . 
12- ^y (PEN) . 
40 1 X7V4K*)V (LCD). 

1 3 A-LCD-b/M LCD-CELL) x 
13B-XK5>f^TCP (XD) x 
13C • YK5-fv^TCP (YD) „ 

14 - mmmm7vyhmi. (pcb) s 

14 A- ■ XVyjfmTVyhmWi. (X-PCB) . 
14B -YYyAfmr^yYmm. (Y-PCB) % 

15 ~97V-/Y i tm®'& (TAB-CONT) , 
1 6"-ftHMfflaii (LCD-CONT) x 
17-flHI»BaW*(MPU) , 

so 2 1 • mm^r-y/i ( c a b ) . 
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